Dear Editor,
We appreciate the opportunity to respond to the comments of Dr. Powlson and his colleagues (Powlson et al., 2010) and to further elaborate a critical but often overlooked aspect of synthetic N fertilizer usage in response to the world's growing demands for food, fi ber, and energy. Th e work reported by Khan et al. (2007a) and Mulvaney et al. (2009) was undertaken to evaluate how synthetic N fertilization has aff ected soil storage of organic C and N, which is directly related to numerous physical, chemical, and biological processes and ecological functions that ultimately determine agricultural sustainability. Long-term cropping experiments provide the most reliable means for assessing these eff ects.
To adequately investigate a topic with such important implications, the utmost care must be taken to ensure data integrity. Toward this end, an extensive eff ort was made in compiling baseline sets of soil C and N data from published cropping experiments. Only data sets involving synthetic N fertilization but not manuring were utilized because of their relevance to modern input-intensive agriculture, and these were documented in all cases with detailed records of crop and soil management. Th e Morrow Plots qualify in both respects, as the oldest experiment fi eld in the United States. Before the introduction of commercial fertilization, a substantial increase in soil organic C occurred despite moldboard plowing and the removal of aboveground residues, when corn was grown following oats or alfalfa, with a modest application of dairy manure that supplied approximately 20 to 30 kg N and 2 Mg C (roughly equivalent to residue C removal) as an annual average per hectare. As documented by A diff erent interpretation, advocated by Dr. Powlson and his colleagues (Powlson et al., 2010) , leads to a diff erent conclusion. Instead of assessing soil C or N changes over time relative to baseline soil profi le data that also account for temporal variations in bulk density, their approach invariably involves a comparison of concentration data for surface soils with and without a history of synthetic N fertilization, such that any positive diff erence for the fertilized versus unfertilized soil is attributed to buildup. As well documented in several review articles (e.g., Glendining and Powlson, 1995; Paustian et al., 1997; Johnston et al., 2009) , such diff erences are a common occurrence and would indeed be expected, for continuous cropping without nutrient inputs necessarily limits biomass production and leads to soil nutrient depletion.
Unfortunately, this sort of fi nding is immaterial for addressing the research question that was the central focus of our papers: Does synthetic N fertilization increase or decrease soil C or N storage? Th is question was primarily addressed for the Morrow Plots using a mass-balance approach with a thorough accounting of all inputs and outputs and net profi le changes over time, which along with numerous other baseline data sets led to the conclusion that synthetic N fertilization predominately depletes soil C and N.
Th e main justifi cation for long-term cropping experiments has always been their fundamental value for monitoring temporal changes in yield and soil properties as related to management and sustainability; however, replication is often a limiting factor. In such cases, the baseline approach with sequential sampling over time provides a much more reliable means of assessing treatment eff ects on soil properties as opposed to a comparative evaluation (e.g., Powlson, 1994; Campbell et al., 2000; VandenBygaart and Angers, 2006; Johnston et al., 2009) . Several studies at Rothamsted have utilized baseline data to clearly document trends in yield, pH, P, or K for arable
